A trial was carried out in the open field at the Nursery of Hort. Res. Inst., Giza, Egypt during 2014 and 2015 seasons to examine the effect of irrigation periods, alone or plus foliar spraying with humic acid on growth and quality of seashore paspalum (Paspalum vaginatum Swartz). The irrigation periods were once every 3, 6 or 9 days, and the humic acid (liquid organic fertilizer, NPK 10:10:10) was applied at 20 ml/l, after each grass cut. The turfgrass was cultivated by sprigs in plastic trays (40×30×12 cm) filled with a mixture of sand and clay (1:1, v:v).
INTRODUCTION
Seashore paspalum (Paspalum vaginatum Swartz., Fam. Poaceae) is one of the most widely used grasses for lawn establishment in Egypt. It is easily propagated by sprigs and fast spreading with lateral growing stems called stolons. It makes an excellent perennial turf in tropical and subtropical areas and can tolerate irrigation water with high salt content, withstand mowing, treading, as well as wear and tear (Morton, 1974) . In spite of its exceptional water salt tolerance, it is not considered drought tolerant (Plain, 1985) .
Growth and quality of turfgrasses are greatly dependent on both good nutrition and sufficient water. This fact was affirmed by Hunter and Butler (2005) who reported that humic acid significantly increased fresh and dry weights of Agrostis stolonifera herb with improving leaf colour and P content. Nutrients leaching was also minized due to enhancing the water holding capacity of the soil when humic acid was applied. Similar observations were also revealed by Mueller and Kussow (2005) on creeping bentgrass, and on Tifway bermuda hybrid, as well as El-Sayed (2012) who found that actosal (a humic acid NPK organic fertilizer) at 20 ml/l caused a marked improvement in plant height, covering rate, number of plants/pot and herb fresh and dry weights of seashore paspalum sward. They also found that chlorophyll a, b and carotenoids content in the leaves and total sugars, indoles and phenols content in the herb were increased.
As for the effects of irrigation periods, Schaan et al. (2003) mentioned that elongating irrigation periods saved irrigation fresh water and N loss, but led to little changes in colour, cover and plant water status of both Cynodon dactylon L. "Tifway" and Lolium perenne L. "Champion". ElMaadawy et al. (2005) Therefore, this study was aimed to explore the effect of irrigation periods, alone or with humic acid organic fertilizer on growth and quality of seashore paspalum turf.
MATERIALS AND METHODS
This investigation was conducted under the full sun conditions through the two consecutive seasons of 2014 and 2015 at the Nursery of Hort. Res. Inst., Giza, Egypt to study the effect of irrigation periods, alone or with humic acid on growth, quality and chemical composition of seashore paspalum turf.
As for plant material, sprigs of Paspalum vaginatum Swartz (about 10 cm long) were planted on March, 15 th for both seasons in plastic trays (40 x 30 x 12 cm; long, width and depth, respectively) filled with about 10 kg of an equal mixture of sand and clay per tray. The physical and chemical properties of the sand and clay soil used in the two seasons are shown in the Table (a). The sprigs (20 sprigs/tray) were regularly scattered on the top soil of the trays, then gently pressed with handpalm for more attachment to the soil, and finally covered with a thin layer (0.5 cm) of the same soil mixture. After planting, the trays were daily sprayed with a little amount of water (about 300 ml) to wet only the zone in which sprigs are imbedded using watering can with very fine pores until sprouting, which completely established within 2 weeks. Trays were then subjected to the following treatments:
a. Irrigation period treatments:
The experimental planted trays were irrigated once every 3, 6 or 9 days with 500 ml of fresh water/tray starting from April, 1 st until end of the experiment on October, 31 st . On the whole, the trays were irrigated 72, 36 and 24 times throughout the course of the study for the 3 irrigation period treatments mentioned above, respectively.
b. Humic acid treatments:
Each irrigation period treatment was combined together with a humic acid NPK (10:10:10) liquid organic fertilizer, which was added as a foliar spray after each cut at the rate of 20 ml/l to form 3 combined treatments as follows:
1. Irrigation once every 3 days + 20 ml/l humic acid.
2. Irrigation once every 6 days + 20 ml/l humic acid.
3. Irrigation once every 9 days + 20 ml/l humic acid.
The constituents of the humic acid organic fertilizer are recorded and illustrated in Table (b). A completely randomized design was employed in the two seasons with three replicates as each replicate contained 3 trays (Mead et al., 1993) .
After 45 days from planting (on May, 1 st ), the first cut was mechanically done by hand with very sharp stainless steel cutter leaving stubbles with 1 inch long, while the other five cuts were carried out monthly thereafter.
Before each cut in the two seasons, plant height (cm) was recorded, while number of plants/tray and the fresh and dry weights of the resulted clippings after mowing (g) were determined after each cut. Furthermore, the percentage of covering rate was calculated from the following equation:
Covering rate % = No. plants/tray ÷ tray area (cmP 2 P ) x 100 However, means of each parameter mentioned before in the six taken cuts were collected and expressed in the tables as an average for all cuts. In fresh leaf samples taken from the last cut, photosynthetic pigments content (chlorophyll a, b and carotenoids, mg/g f.w.) was measured according to the method described by Moran (1982) , as well as total indoles and total phenols (mg/100 g f.w.) by the methods of A. O.A.C. (1980) and William et al. (1965) , respectively. Meanwhile, in dry samples taken from herb of the last cut, total sugars content (mg/g d.w.) was assessed using the method explained by Herbert et al. (1971) .
Data were then tabulated and subjected to analysis of variance according to the program of SAS Institute (1994) using Duncan's Multiple Range Test (Duncan, 1955) for verifying the significancy between various treatments.
RESULTS AND DISCUSSION
Effect of irrigation periods, alone or with humic acid on:
Vegetative growth:
It's clear from data presented in Tables  (1 and 2 ) that plant height (cm), covering rate (%), No. plants/tray and fresh and dry weights of the herb (g) were descendingly reduced in the two seasons with elongating the irrigation period to reach the minimum values when the irrigation was done once every 9 days. That may be reasonable because seashore paspalum grass is not considered drought tolerant (Plain, 1985) . Applying humic acid, however improved all previous parameters, even for the 9 days interval treatment that gave means closely near to those of the 3 days interval one in most cases of both seasons. The prevalence in the two seasons, on the other hand was for the combination of irrigation every 3 days + 20 ml/l humic acid, as it gave the highest records compared to either single or combined treatments in the two seasons. This may be attributed to the role of either water availability that increases cell turgidity and enlargement (Abe and Nakai, 1999) , or humic acid that increases the availability of nutrients in the soil through influences on soil microbial activity. Besides the humic acid compound contains NPK and some micronutrients necessary for good growth and enhance the soil water holding capacity that are considered (Dorer and Peacock, 1997 
Chemical Composition:
Data in Table ( 3) exhibit that chlorophyll a, b and carotenoids content (mg/g f.w.) was progressively increased in response to prolonging irrigation interval, either in the absence or the presence of humic acid with significant differences in most instances of both seasons. Application of humic acid significantly improved content of the previous pigments when compared to the individual corresponding irrigation period with few exceptions in the two seasons. Hence, the highest content of photosynthetic pigments was registered by the combined treatment between irrigation every 9 days and humic acid at 20 ml/l.
A similar trend was also attained concerning total sugars content (mg/g d.w.), as well as indoles and phenols content (mg/100 g f.w.) in the two seasons (Table,  4 ). The highest values were obtained from the combined treatments, with the superiority of 9 days irrigation interval + 20 ml/l humic acid combination, which gave the utmost high means in the first and second seasons. This may indicate the role of humic acid in raising the soil water holding capacity and supplying the plants with some nutrients necessary for healthy growth (Higa and Wididana, 1991) . Also, this may explain and interpret enhancing tolerance of paspalum plants to low water supply through maintenance of accumulation of several metabolites, particularly amino acids, sugars and organic acids, which play a specific role in the stress response pathways such as stress signalling, osmotic adjustment and respiration for energy production (Merewitz et al., 2012) .
The previous findings, in general showed a similar trend to those postulated by Muller and Kussow (2005) According to the aforestated results, it could be concluded that application of humic acid (the liquid organic fertilizer) to seashore paspalum turf at the rate of 20 ml/l is necessary for the best growth and performance under conditions of low water supply.
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